Design and stereoselective synthesis of retinoids with ferrocene or N-butylcarbazole pharmacophores that induce post-differentiation apoptosis in acute promyelocytic leukemia cells.
New ferrocene and N-alkylcarbazole retinoids were designed and synthesized stereoselectively in good yields. A number of these synthesized ligands, in particular 2, 3, and 11, were found to exhibit a high RARα activation potential and to effectively induce post-differentiation apoptosis in NB4 acute promyelocytic leukemia (APL) cells. Increasing the length of the side chain attached to the heterocycle of the carbazole arotinoids creates new opportunities for altered compound catabolism and for fine-tuning of the apoptosis-inducing potential of the ligand. In the carbazole series of new retinoids, maximal activity was established for N-butylcarbazole analogue 11 in all assays (i.e., RARα activation, differentiation induction, and apoptosis induction). Study of the mechanism of apoptosis revealed an activation of initiator caspases-8 and -9, followed by efficient cleavage of effector caspase-3 on day 6 of treatment. Subsequent induction of a caspase cascade in NB4 cells triggered ultimate leukemic cell death. The selected ligands 2, 3, and 11 may provide alternate options for the treatment of APL in cases of life-threatening ATRA syndrome, resistance, and high toxicity to conventionally used retinoids.